Effects of acute acid-base disturbances on renal tubule reabsorption of magnesium in the rat.
The effects of acute metabolic and respiratory acidosis and acute metabolic alkalosis on magnesium excretion and on fractional magnesium delivery to the end-accessible proximal tubule of the superficial nephron and the end-descending limb of the juxtamedullary nephron were examined by micropuncture in anesthetized thyroparathyroid-intact rats. Compared with normal control rats, acute metabolic acidosis (HCl infusion) did not produce any significant change. Acute respiratory acidosis (15% CO2 in inspired air) significantly increased the absolute but not the fractional excretion of magnesium and did not alter fractional delivery of magnesium to the end-accessible superficial proximal tubule or juxtamedullary end-descending limb. Acute metabolic alkalosis (NaHCO3 infusion) significantly reduced absolute and fractional magnesium excretion and fractional magnesium delivery to the end-descending limb of the juxtamedullary nephron but did not affect fractional magnesium delivery to the end-accessible proximal tubule of the superficial nephron. Tubule fluid-to-ultrafilterable magnesium ratio was a function of tubule fluid-to-plasma inulin ratio in the end-descending limb when all groups were combined. These results suggest that although acute metabolic or respiratory acidosis has no significant effect, acute metabolic alkalosis enhances magnesium reabsorption in the juxtamedullary proximal nephron--possibly in the pars recta.